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M>erc is a thin superficial layer called the epiphase, and aVVVV? 
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layer of varying thiclcness, found betv/een the cell membrane 
: .and the epiphase, called the "base layer" ( 4 ) or hypophase (12). 
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i ( DI>1 ') ' ,Bnd other components of the lung surfactant' 
v/system. " The hypophase, however, is morphologically complex f ^# 2 ii| 
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A^CAAC,'Ci n addition to phospholipids and mucopoly^'acchrides.''significant^" 
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not form mono- or bi- layers, as does' DPL, they probably origin-A 
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'ib •'.A A' v .' A d - lt * healthy Sprague-Rawley’ rats of both sexes'were injected 
A ',:C : ^ ^ • intraperitoncally with lethal doses of Pentobarbital. Following ' 

. A A AX'- - '. ;•; 4 i., 1 ' ',•. . • • v- ' v ' ’ •''•••' .. y •• • - ■-?...,.£.\ .: V . '**$3- 

^»•• .' '* thoracolaparotomy and removal of the diaphragm along the costal’ 

attachments, pieces of lung were excised from both ■ . •'"'.7-'i’ ' •/. 





r$:\'”<?;• 3^^©[no^l o^f' 4 samples ^rom both lower Jp^es.^’aone instances, ;the^g| 

rib :■ 
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temperature for’one hour in 155 uranyl acetate in maleate Duffer ■ ^ 
."•/■' V: 6.0, dehydrated and embedded in Spon (7). Thick sections ^ 
i ;. ( 0,5 to l.Ou) were used to evaluate the penetration of RR into 
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does "not readily penetrate the cellular interior/To the fp ^ 

■ ' ;.V small extent that it does penetrate, it is hound to the lipid *p5 
•^i^'Vdroplets or the internal aspects of the endoplasmic’reticulum 
:£Wi$>W membranes. 7 Some investigators (5) attribute this location' to ' 
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ivalent cation such as RR (8) ♦ Thus,' when 


RR is used alone, phospholipid mono- or bi- layers are hot stained. ;1 
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gj^r.flaclc of penetration by the dye across the pulmonary endothelium, /y^l 
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: ' The surfactant system (4) was almost entirely destroyed during " " :: // 
i' . ’fixation by immersion. For these reasons,"an attempt was made to 

l%-\ first use perfusion fixation with a solution of aldehyde-RR, and .<£f. 
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h ';y^^arajo^of ;«>§*?.ftmptiona .viability, figure ,5. shows ail ^ 0 $ 
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range is compatible with the values obtained for lattice-like :,\ iA$M: 
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$&!&ii: : -'' : z.x ’\> •.„.9» .^-.9/• ,;..? n former location, RR reveals a ’‘fuzzy" ' V'V 
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either the endothelial or the epithelial cells. Some of the ’ § 
' > v vesicles in the hypophase are also stained with RR, but only Cl 
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; ' ’ perpendicularly • intercepting membranes. These findings support 
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protected by surfactant. Even more significant is‘’the^^|^^^p 
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the. surfactant system consists of several layers “of surface^^S^^S 
active material which glide on each y>ther during 'respiration^(13)V^pfl 
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that the surfactant system consists of layers of saturated DPL, : 
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stabalized by Ca++ and ITa+ ions .(?)> polysacchrides, sialo 
'and/or other mucins (3), and other phospholipids. The location of 1 
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RR-positive" material between layars^ of^phospholipids 
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this view the depth of penetration hy RR through the capillaio*^^ 
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4l4 "binding of RR to the glucoproteins of the cellular coat is apparent. 
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4 an arrow, ’^Double fixation with RR by way of pulmonary artery, "4.4. '•» ' 
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4% : 7' K; 'triis section.^In ah indented 1 part of the alveolus, the amorphous (A) 11 

• /' qv\/^ Tmcipnlor ( nrr»Avri>^r> rl ^ 1 r*trr>*rc! r\*T fTio Vivnnnhr»Qo are alSO ShOV/n « 

■ r • ■ • . ••'■•'•• ^ >i V ' , • • l : ';• . ‘ ' 4 •< • 

■"• : " ..) '\ r ^-' i r. '. 

' •:'■•, • / •* 

t:), 3 .Another indentation of the alveolus between the endothelial cells (2) 


?*;- v .J 
, Vv. -vt • •'> r 




is primarily occupied by the amorphous phase (A) of the surfactant 1 








AiS’- tAThis material'is covered tov/ard the alveolar lumen (L) by a discrete ’hi 
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; ^p^#layer of vesicle-like profiles (arrow) and the surfactant, moriolayer^'^lfl 



A material (A) and the vesicular layer (arr<?ws), a large myelin-like ^ 




mix 


. 1 / 


CA 

£b 
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. . / V .figure. The surfactant monolayer is indicated by an arrowhead. /.. 'C/t.'-l 
' 'v ll Urnnyl acetate and lead citrate stain. X 24,000 . : ' • : h ? ..4 

5.From the endothelial cells (13) toward the alveolar lumen (L), the • 

surfactant hypophase consists of the following layers: amorphous (A); 
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Dcvtes. ' No intracellular 


$$-$the surface of both types of pneumocytes. ‘L'No intracellular 



8.Because of the immersion 


mmersion fixation procedure, the surfactant .; 

'' monolayer (arrowhead), although still' properly oriented, is dis-,. ' ? 


'??£'■ associated in this section from the surface of type II pneumocytes 


:^r (arrow). The binding sites of RR correspond to the hydrophilic 
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£?X 9.Conventional electron microscopy reveals certain material, similar }i£ 
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" : ’. to that described for the cellular coat, in association with the 

lattice-arranged membranes of the hypophaoe. This material is :r '.• :'£X 

especially concentrated at the crossing points between membranes ; ;F 
(arrow). Uranyl acetate and lead citrate stain. X 126,000 ' 
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10.RR binds strongly to, the opaque material associated 
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